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(54) ALKALINE DRY CELL 

(57)Abstract: 

PURPOSE: To restrain an electrolyte from scattering by improving a vent path when 
a burst preventing mechanism is operative, and separating an alkaline electrolyte from 
gas blown out when the mechanism is operative in an alkaline dry cell. 
CONSTITUTION: A thin portion 7a as a burst preventing mechanism is formed in a 
part of a gasket 7 made of a resin. A vent hole 8a of a washer 8 with respect to the 
thin portion 7a is formed inside a semicircle relative to a coaxial radius perpendicular 
to a line connecting the thin portion 7a to the axis of a battery. Consequently, the 
washer 8 functions as an electrolyte shielding plate for a vent path so as to restrain 
scattering of an electrolyte when the mechanism is operative. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the rupture prevention mechanism of an alkaline battery, in detail, this invention eases 
exsorp tion of the electrolytic solution from a cell at the time of this mechanism operation, and le ssens the injury to the devic e 
b]y_sc__t__rmg__L^ 
[0002] 

[Description of the Prior Art] Generally, the alkaline battery carried out separation arrangement of the positive active material 
which makes manganese dioxide a principal component at a cup-like metal case, and the negative-electrode active material 
which distributed zinc powder to the gel electrolytic solution with separator, and has obturated it with the gasket made of a 
resin. Since the high-concentration alkaline solution used as the electrolytic solution is rich in permeability, it has seal 
structure. 

[0003] In the alkaline battery using zinc as a negative-electrode active material, there is a possibility of gas occurring inside a 
cell, and cell internal pressure increasing, and resulting in rupture of a cell by the corrosion reaction of charge by misuse or 
zinc, when the internal pressure of a cell generally rises, a rupture prevention mechanism operates, and the design which 
avoids rupture is made. The working principle of this rupture prevention mechanism has prevented rupture of a cell by the 
amount of said division's fracturing, when the portion into which the mechanical strength was reduced is structurally prepared 
in some gaskets which are the obturation parts of a cell and the pressure inside a cell increases in it, and discharging the gas 
which occurred inside the cell out of a cell. Although some mechanisms are devised by the rupture prevention mechanism, the 
fundamental rupture prevention method has prevented rupture of a cell by the same method as the above (for example, 
JP,58-21478,A). 
[0004] 

[Problem(s) to be Solved by the Invention] Conventionally, the hole for degassing of these gasket fracture positions and a 
negative-electrode terminal assembly a negative-electrode terminal assembly, a washer, etc. have two or more vent holes, 
and the fracture section for rupture prevention of^gasketisxast annularlv -- and a relation in the meantime eliminate an 
obstruction as much as possible, they are arranged so that gas may fall out Hnear ly, and they have the structure where only 
operation of a rupture prevention mechanism was taken into consideration. The gas by which the electrolytic solution was 
included reflecting this structure also at the time of a ruptu re prevention mechanism operation blows off :with snffi cient_vignr 
from the hole for degassing of a negative-electrode terminal assembl y, and the electrolytic solution disperses not only near the 
cell but in the latus range at the time of this mechanism operation. Since high-concentration alkaline solution is usually used 
for the electrolytic solution of an alkaline battery, the part to which the electrolytic solution adhered is damaged remarkably. 
[0005] Although the thing which ****** etc. is allotted [ thing ] to the gas eccrisis path at the time of a rupture prevention 
mechanism operation, and makes the electrolytic solution absorb is also devised in order to avoid this problem, the ****** 
itself serves as an obstruction, eccrisis of gas is barred, and there is a possibility of making the operation of a rupture 
prevention mechanism unstable (for example, JP,62-128434,A). 

[0006] It aims at raising the safety of a product, and reliability by this invention's solving the above-mentioned problem at the 
time of a rupture prevention mechanism operation, sup pressing scattering of the electrolyt ic soiiitioiLatthe time of this 
mechanism operation of an alkaline battery, and lessening the injury on the human body by electrolytic-solution adhesion, a 
device, etc. 
[0007] 

[Means for Solving the Problem] the assembly obturation which the rupture prevention mechanism of an alkaline battery 
generally becomes from the bottom plate and charge collector wh ic h are the gaskeU nade^CvOLiesifl which is obturation 
material, awasher, and the negative-electrode terminal a ssembly of a cel l -- it is included in the inside of the body That is, 
when a pressure occurs inside a ceuTTf a constant pressure is exceeded, some g askets made of a resiii __dllJxactur&, and the gas 
inside a cell passes along the vent hole of the washer inside an assembly obturation object from the fracture section of a 
gasket, and is discharged out of a cellfrom the hole for degassing of a negative-electrode terminal assembly. 
[0008] this invention person etc. investigated the situation at the time of a rupture prevention mechanism operation, and it 
traced depending for the scattering phenomenon of the electrolytic solution on each gas eccrisis hole site relation. Namely, the 
fracture section and the washer of a gasket in a rupture prevention mechanism, And a ****** thing makes physical 
relationship, such as a vent hole of a washer and a negative-electrode terminal assembly, the position rotated 90 degrees or 
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more centering on the center line of a cell at least at the order of a gas passage path, respectively. By making it physical 
relationship to which the passage path of gas doesj ic_^come4in€^ z _^decreasing the amount of the electrolytic solution 
contained in the gas discharged, and making'the ran^ in"^ich tneelectro lytic solution disperses further reduce, since the 
injury by electrolytic-solution adhesion was lessened, this invention was reached. 
[0009] 

[Function] Although the gas which occurred inside the cell is discharged out of a cell at the time of a rupture prevention 
mechanism operation, it spouts the electrolytic solution in the shape of a spray broadly in that case. In order to carry out that it 
is easy to make gas discharge, this has a linear gas eccrisis path and is because it has the structure of being easy to make the 
electrolytic solution blowing off with gas. Then, by constituting physical relationship which rotated the physical relationship 
between the fracture secjjoj iof the gasket made of a j ^3in^w.asher_ancLwasher w hich constitute the rupture prevention 
mechanis m, and t he < y^rhoj ejof a^gative-ele^ at least 90 de grees orjnore. respectively from the 

posifioTTwhere ****** vent holes overlap centering ona charge collector, a shielding effect can be obtained, the electrolytic 
solution can be separated from gas, and jet of the electrolytic solution can be eased. 

[0010] Therefore, the quality alkaline battery which could lessen the injury done to a human body or a device, without the 
electrolytic solution spouted in gas even if gas will occur inside a cell by misuse etc. if this invention is used, and a rupture 
prevention mechanism operates dispersing broadly, and was excellent in safety and reliability can be offered. 
[0011] 

[Example] Hereafter, based on an example and the example of comparison, this invention is explained concretely. 
[0012] This examples 1 and 2 and the example of comparison created the alkaline manganese dioxide cell LR6 shown in 
drawing 1 , and performed it. the positive electrode which the sheathing label of a cell and 2 added the positive-electrode case 
to manganese dioxide, 3 added the graphite as electric conduction material, and 1 fabricated in drawing 1 ~ it is the gel zinc 
negative electrode which made the alkali electrolytic solution in which a mixture and 4 dissolved separator and 5 dissolved 
the potassium hydroxide distribute zinc-alloy powder with a gelling agent As for 6, a current collector and 7 are bottom plates 
to which the gasket made of a resin and 8 make a washer, and 9 makes a negative-electrode terminal assembly, 
[0013] The gasket 7 made of a resin which has thin-walled part 7a in part as an example example 1 is used. like drawing 2 
The position of vent hole 9a of the portion which a gasket 7 fractures when a pressure produces each vent hole inside an 
obturation object inside a cell, and the negative-electrode terminal assembly 9 is allotted to the maximum contiguity. It 
allotted the position which rotated vent hole 8a of a washer 8 located between them 1 80 degrees centering on the current 
collector 6 to vent hole 9a of the fracture portion of a gasket 7, and the negative-electrode terminal assembly 9. At the time of 
a rupture prevention mechanism operation, gas produced the assembly obturation object discharged out of a ceil through the 
path shown by the dotted line, and used it for obturation of a cell. A washer 8 serves as a shelter, gas is bypassed and 
discharged and the electrolytic solution is separated from gas by the shelter. 

[0014] The position of edge salient 8b and vent hole 9a of the negative-electrode terminal assembly 9 established in the 
position which faces centering on one vent hole 8a and a current collector 6 between the negative-electrode terminal assembly 
9 which has the gasket 7 and one vent hole 9a which do not have a thin-walled part as an example 2, and these like drawing 3 
at the washer 8 using the washer 8 which has one edge salient 8b toward a gasket 7 was allotted to the maximum contiguity. 
At the time of a rupture prevention mechanism operation, gas produced the assembly obturation object discharged out of a 
cell through the path shown by the dotted line, and used it for obturation of a cell. A washer 8 serves as an obstruction, gas is 
bypassed and discharged and the electrolytic solution is separated from gas by the shelter. 

[0015] The assembly obturation object which allotted four physical relationship of vent hole 8a of the gasket 7 which cast 
annularly thin-walled part 7a fractured as an example of the example comparison of comparison when a pressure arises inside 
a cell to the shaft of a current collector 6, and the washer 8 located between them [ of the negative-electrode terminal 
assembly 9 / four / vent hole 9a and between them ] to the maximum contiguity like drawing 4 was produced. In this case, gas 
is discharged out of a cell through the linear path shown by the dotted line. 

[0016] Thus, it connected so that one cell which was reverse-loaded with one of four pieces, respectively, and was 
reverse-loaded with the cell of this example and the example of comparison by three cells using 10-ohm external resistance 
might be charged, and the scattering state of the electrolytic solution at the time of generating gas and a rupture prevention 
mechanism operating inside a cell, was examined. The result is shown in (Table 1). 
[0017] 
[Table I] 
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[0018] The electrolytic solution in which an example disperses compared with the example of comparison at the time of a 
rupture prevention mechanism operation from the result of (Table 1) remains in the range with the narrow scattering range 
only near the cell. ^ 

[0019] in addition, the physical relationship this physical relationship is the most desirable and is [ physical relationship ] 90 
degrees although the composition which rotated the gasket thin-walled part as a rupture prevention mechanism and the 
physical relationship between an edge salient and the vent hole of a washer 1 80 degrees centering on the charge collector 
explained in the example -- until - the effect was accepted 
[0020] 

[Effect of the Invention] Even if gas will occur inside a cell by misuse etc. and a rupture prevention mechanism will operate if 
the shelter in a gas passage path is used for the rupture prevention mechanism of an alkaline battery like this invention as 
explained in full detail above, the product of the quality of an excellent article excellent in safety and reliability with doing 
little / there is little scattering of the electrolytic solution and ] an injury to a human body or a device can be offered. 
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DRAWINGS 



[Drawing 1 ] 
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[Drawing 21 




[Drawing 41 
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[Drawing 31 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The half-section view of an alkaline battery LR6 used for this invention 
Drawing 2] The cross section of the obturation object used for the example 1 
[Drawing 31 The cross section of the obturation object used for the example 2 
[Drawing 4] The cross section of the obturation object used for the example of comparison 
[Description of Notations] 

1 Sheathing Label 

2 Positive-Electrode Case 

3 Positive Electrode - Mixture 

4 Separator 

5 Gel Negative Electrode 

6 Current Collector 

7 Gasket made of Resin 
7a Thin-walled part 

8 Washer 
8a Vent hole 
8b Edge salient 

9 Bottom Plate (Negative-Electrode Terminal Assembly) 
9a Vent hole 
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CLAIMS 



[Claim(s)] 

[Claim 1] The alkaline battery which is an alkaline battery which obturated with the obturation object which consists of a 
washer which has a vent hole between the gaskets made of a resin and negative-electrode terminal assemblies which have a 
rupture prevention mechanism, and forms a thin-walled part in some gaskets made of a resin as a rupture prevention 
mechanism and by which the vent hole of the washer to this thin-walled part was formed in the semicircle which faces with a 
right-angled coaxial radius to the straight line which connects the medial axis of a cell to the aforementioned thin-walled part. 
[Claim 2] The alkaline battery which was the alkaline battery which obturated with the obturation object which consists of a 
washer which has a vent hole between the gaskets made of a resin and the negative-electrode terminal assemblies which have 
a rupture prevention mechanism, faced the gasket made of a resin at some washers, formed an edge salient as a rupture 
prevention mechanism, and was formed in the semicircle which the vent hole of the washer to this edge salient faces with a 
right-angled coaxial radius to the straight line which connects the medial axis of a cell to the aforementioned edge salient. 
[Claim 3] The alkaline battery according to claim 1 or 2 by which the vent hole of the washer to the vent hole prepared in the 
aforementioned negative-electrode terminal assembly was formed in the semicircle which faces with a right-angled coaxial 
radius to the straight line which connects the vent hole of the aforementioned negative-electrode terminal assembly, and the 
medial axis of a cell. 
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